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1 
This invention relates to a railway car tem- 
perature control system for selectively control- 
ling the operation of heating and cooling ap- 
paratus. 
A principal object oï the invention is to irovide 
a simplified control system including certain 
heating and cooling thermostats, which normal- 
ly îunction ai the saine temperature and are 
simultaneously adjustable to raise or lower their 
normal settings, are cooperatively connected in 
the control system so that heating and cooling 
apparatus for altering the temperature oï the 
car may pass ïrom ifs heating fo ifs cooling 
ïunction at the normal temperature settings of 
said thermostats, and so that the heating con- 
trol thermostat, during said transition oï the 
system from iCs heating to ifs cooling function, 
is automatically adjusted to a lower tempera- 
ture setting so that the cooling control thermo- 
stat will retain iCs control oï the system until 
the temperature within the car falls below the 
adjusted lower temperature setting oï the heat- 
ing control thermostat. 
Another object is to provide a control system 
oï the above character in which the heating 
means include an overhead heater ïor heating 
a stream oï air delivered into a plurality oï com- 
partments and also includes separately con- 
trolled heat radiating elements located in 
separate compartments near the floor thereoï 
and ïunctioning individually, but under the dom- 
ination oï the overhead heater controls, to add 
heat directly to the atmosphere within the com- 
iartments and thereby cooperate with the over- 
head air heater to maintain uniform tempera- 
tures in certain oï the compartments and vari- 
able temperatures in others. 
The invention may be brieïly described as 
comprising an apparatus selectively oierable for 
heating or cooling a stream of air and delivering 
the same into a plurality of compartments, con- 
stituting subdivision oï a main enclosure, and a 
plurality oï radiators which are operable, under 
predetermined conditions to add heat directly 
fo the atmosphere within the indivdual com- 
lartments near the floor level thereoï. 
The operation oï the air heating and cooling 
means is selectivelY controlled by separate con- 
trol thermostats which are so located as to re- 
spond to the collective temperature oï all oï the 
said comiartments. These thermostats are con- 
structed fo ïunction at the same temperatures 
and are connected in the control system in iaral- 
lel relation. However, the said thermostats may 
be manually adjusted to simultaneously raise or 
lower temperature settings. 

2 
The radistors ïor delivering hea into the. 
separate compartments are under the direct con- 
trol oï individual thermostats each of which re- 
sponds to the temperature of the compartment 
, in which it is located to shut off the delvery of 
heating medium to its radiator, but if is effective 
to bring about the delivery oï heating medium 
to its associated .radiator only when the control 
thermostat of the main air heater is calling ïor 
I0 heat. 
Provision is also made for manually adjusting 
at least one of the compartment control thermo- 
sCats whereby a higher or lower temperature may 
be inaintained therein during the heating cycle 
]5 of the system, but this higher or lower tempera- 
ture is subject to the general domination exer- 
cised by the air heater control elements. For 
example, when the air heater control thermo- 
stat is satisfied, the admission valves of all fioor 
20 radiators are closed so as to shut off the delivery 
of heating medium to the floor radiators regard- 
less oï the temperature within one or more of 
Che individual comiartments. 
During the cooling function oï the system the 
25 supply of heating medium, in addition to being 
shut off ïrom the floor radiators, is also shut off 
from the radiator admission valves so as fo pre- 
vent the radiation of heat into the compartment 
from the supply valve casing or any branch sup- 
30 ply duct associated therewith. The last men- 
tioned result is obtained by virtue of the energi- 
zation of a solenoid by-pass valve which is ener- 
gized during the cooling function of the system 
fo by-pass heating medium around the radiators 
35 frein the source of supply to a thermostat which 
functions to close a main supply valve. 
The invention is fllustrated in the accompany- 
ing drawings wherein: 
Fig. 1 is a vertical sectional view taken lon- 
40 gitudinally through a railway car and illus- 
rating the location of certain heating and cool- 
ing elements ïorming parts of the iresent in- 
vention. 
Fig. 2 is a diagrammatic plan view taken hori- 
45 zontally through the car shown in Fig. 1 and 
illustrating the arrangement of the several com- 
partments of the car and the floor radiator posi- 
tioned therein. 
Fig. 3 is a view partly in section illustrating 
50 Che construction of one of the floor radiaCors. 
Fig. 4 is a diagrammatic view of one of the 
several pressure regulating valves utflized in the 
present embodiment of the invention for con- 
tracting the delivery of steam at reduced pres- 
55 sure to the floor radiators. 
Fig. 5 is a diagrammatic illustration of one of 
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the electrically controlled admission valves asso- 
ciated with the overhead heating and cooling 
elements of the system. 
Fig. 6 is a wiring diagram oï the e!ectrical 
circuits for controlling the operations of the 
several elements of the heating and cooling 
paratus. 
The invention is illustrated in connection with 
a railway passenger car which is subdivided te 
provide a main passenger compartment A and a 
plurality of smaller compartments, the cempart- 
ments B and C being located atone end of the 
car and a compartment D being located at the 
other end of the car. It is te be understood, 
however, that the particular subdivision and ar- 
rangement of compartments is merely for con- 
venience of illustration and that the invention 
is net limited te the speciflc compartment ar- 
rangement shown. 
The invention, while being directed te a tem- 
perature control system necessarfly Contemplates 
a means for altering the temperature of the car. 
Such means, in the present instance, includes 
an air tempering apparatus for heating and/or 
cooling a stream oï air and delivering the same 
into the upper portion of each of the compart- 
ments shown and means for selectively operating 
the air heating and cooling elements in response 
te predetermined temperature conditions. The 
temperature altering means also includes heat 
radiating elements located in the several com- 
partments near the floor level thereof. Each 
said radiator adds heat directly te the atmos- 
phere within ifs associated compartment and 
cooperates with the air heater te maintain a de- 
sired temperature therein. 
The air heater is designated by the reïerence 
numeral |0 and is located af one end of the car 
in an overhead duct  |. This duct extends sub- 
stantially the full length of the car and is pro- 
vided with outlets |2 af suitable locations ïor 
delivering the tempered air into the several com- 
partments. An air cooler |3 is positioned be- 
tween the heater |0 and a blower |4 so.that the 
same blower may be used dua'ing both the heat- 
ing and cooling ïunctions of the apparatus. The 
heater  0, in the present invention, utflizes steam 
as a heating medium: the steam being taken from 
a train line 3 and delivered te the heater 
through an electrically controlled admission 
valve |5; the valve being shown diagrammatical- 
ly in Fig. 5. This valve is normally closed by 
means of a spring  and is opened by the ener- 
gization oï an actuating solenoid 95. The ener- 
gization oï the solenoid 95 (for the air heater) 
is under the control of a thermostat 22 located, 
preferably, in a return air duct |9 se as te re- 
spond te the temperature of the air returning 
from all compartments and thereby represent 
the temperature of the car as a whole. The 
doors of the several compartments B, C and D 
are provided with grflls 2{} te permit the air te 
pass out of the compartments and flow te the 
air return duct |9. As an alternative, the duct 
|S may discharge the air withdrawn from the 
compartments directly te the outside of the car. 
In such case fresh air may be supplied through 
a grill 2|; this grill being shown open in Fig. 1, 
but is adapted te be closed manually. 
The oPeration of the steam admission valve 
5 is controlled by a thermostat 22 while is 
sponsive te the temperature of the car as a 
whole. Inasmuch as the temperature of the 
air in the duct 9 bears a deflnite relation te the 
temperature of the car, as a whole, the thermo- 

4 
stat 22 is preferably located in or near the duct 
|9. 
The air cooler |3 is provided with an electrical- 
ly opened valve of the saine general construction 
5 as shown in Fig. 5 and, for the purPose of con- 
venience, is designated |5  in Fig. 1. The opera- 
tion of the coolant valve 5  is iontrolled by a 
thermostat 23 located in the said return duct |9 
se as te respond te the saine temperature 
]0 fluence as the heater control thermostat 22. 
Both thermostats 22, 23 have the same normal 
temperature settings and are provided with like 
auxiliary heaters '24, 25 connected in circuit 
with a variable resistor 26, whereby the normal 
15 temperature settings of both thermostats 22, 23 
may be simultaneously raised or lowered by vary- 
ing the amount of current te the electric heaters 
?.4, 25. It is intended, as will be hereinafter 
more fully pointed out, that the control function 
o of the system, under predetermined outside and 
inside temperature conditions, is moved direct 
frein the heating function into the cooling func- 
tion of the system without the usual space or 
dead hand between the temperature settings o 
E. the air heating and coolinE control thermostats. 

Floor hea$ 

As before indicated, heat radiators are located 
) in each of the compartments A, B, C, and D. 
There are ïoua" such radiators located in the 
compartment A and are designated 2], 28, 2{} and 
$0, respectively. The radiators 2] and 28 are 
located at one side oï the car and are supplied 
5 with steam frein the steam train pipe 3|. The 
pressure of the steam is reduced by passing it 
through a combined reducing and shut off valve 
designated generallY by the reïerence numeral 
32. This valve functions te automatically re- 
; duce the high pressure steam te approximately 
atmospheric pressure and, under certain condi- 
tions, hereinaïter described, ïunction te shut off 
the steam. The delivery oï the steam te the 
several radiators is controlled by electricallY 
45 actuated admission valves designated generally 
bY reference numerals 33, 34. The steam flows 
from the steam train pipe 3| te the radiators 29, 
39 located at the other side of the car, through a 
pressure reducing and shut off valve 35. The 
5,0 admission of the low pressure steam te the radia- 
tors 29, 3 is controlled by electrically operated 
admission valves 36 and 3 (Fig. 1). All oï the 
admission valves 33, 34, 3 and 3ï are simul- 
taneously controlled by a thermostat 3 wlfich 
. responds te the temperature within the com- 
partment A. 
The floor radiator in compartment B is desig- 
nated 39. It is supplied with steam ïrom train 
pipe 3| through a pressure reducing and shu 
cEE off valve 4{}, the low pressure steam being 
mitted te the radiator through a solenoid ad- 
mission valve | controlled by thermostat 42 
which is responsive te the temperature of com- 
partment B. The floor radiator of compartment 
. C is designated 3 and is similarly supplied with 
steam through a pressure reducing and shut off 
valve 44 and electrically actuated admission 
valve 45, the latter of which is controlled by 
thermostat 4 located in compartment C and 
7o responsive te the temperature therein. The floor 
radiator oï compartment D is designated 
The steam for this radiator is delivered from 
the train pipe 3 through a pressure reducing 
and shut off valve 0 and an admission valve 9, 
75 the latter of which is controlled by a thermo- 
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star 59 responsive fo the temperature of the 
compartment D. 
Ail of the pressure reducing and steam shut 
off valves 32, 35, 49, 44 and 48 are of like con- 
struction, the valve 32 beini shown in diagram- 
matic section in Fii. 4. The admission valves 
33, 34, 3, 37, 4, 45 and 49 are of !dent!cal con- 
struction. 
The radiator and admission valve shown in 
Fig. 3 represents the radiator 47 and admission 
valve 49, but inasmuch as all radiators and valves 
are of like construction, except as fo size of the 
radiator, the structure is exemplary of all such 
structures. The said radiator comprises inner 
and outer concentric pipes SA and 52, respec- 
tively, connected af their inner ends into a valve 
casing. A valve 53 is normally held open. by a 
spring 64 fo permit low pressure steam fo flow 
from supply pipe 55 into the inner feed pipe 
The steam is discharied from the outer end 
of the inner pipe into the outer pipe 52. The 
condensation is discharged from the outer pipe 
62 through the discharge pipe 
Pressure reducing and steam supply valves 
The pressure reducing and steam supply valves 
herein shown are illustrated in diagrammatie 
section in Fig. 4, but it is hot claimed herein 
apart from the combination shown, ttowever, 
in ortier to disclose the controlling funetions 
thereof in the present invention, the valve struc- 
ture is briefly described as follows. Steam at 
train pipe pressure enters the chamber 57 and 
passes into chamber 59. When the pressure in 
chamber 8 reaches a predetermined point, the 
pressure actuated valve 59 is elosed to a position 
to maintain the desired pressure in chamber 59. 
When the admission valve 35 of a radiator is 
open, steam flows from chamber 5S into chamber 
69 a and thence through valve port $9 into sup- 
ply chamber 5!, and through pipe 55 leading fo 
the inlet end of the radiator. When the radia- 
tor is filled with steam, the steam, together with 
condensation, is discharged through pipe 52. 
The discharged steam passes upwardly flore 
discharge pipe 62 into a thermostat chamber 
and functions fo expand a bellows thermostat 
84 therein. The expansion of thermostat 
rocks a lever 85 and thereby closes a spring 
opened valve SSa to close port $9 and thereby 
shut off the delivery of steam to the radiator ad- 
mission valve. The above Pressure reducing 
valve structure also includes a valve SS normally 
closed by spring $7, but adapted tobe opened by 
predetermined steam pressure in chamber SA or 
by the energization of a solenoid 49% When the 
valve  is opened, steam is by-passed £rom 
chamber l around the radiator and directly 
through chamber $3 to the thermostat $4, where- 
upon the expansion of thermostat $4 rocks the 
lever 65 to close the supply valve $5 a. 
The energization oï solenoids 49 a of the rive 
pressure reducing and shut off valves ..32, 35, 49, 
44 and S, herein shown, are controlled by elee- 
trical circuits requiring the conjoint £unction- 
ing of an ours!de thermostat S (Fig. 6) and the 
cooling control thermostat 26. The ours!de ther- 
mostat 7} is preferably set fo function ai 50 ° 
and controls a relay 7! interposed in a circuit for 
energizing a cooling pilot relay 2. The cooling 
control thermostat 23 is also connected in the 
energizing circuit of the cooling pilot relay 72. 
Consequently the said cooling pilot relay 
quires the functioning of both thermostats 79 
and 23 and therefore remains de-energized so 

long as the outside tempeÆature is at the tem- 
perature setting of 50 ° F. for the the outside 
thermostat 9 or the inside temperature ai the 
return duct !9 stands below the temperature 
5 setting of the cooling control thermostat 23. If 
will be observed, therefore, that the cooling 
paratus, including the cooler !3, valve !5 a and 
other mechanism associated therewith, but hot 
shown, are ruade effective by the energization 
t0 oï the cooling pilot relay 72. When this relay is 
de-energized, the solenoids 32 a, 35 a, 49 a, 44 a and 
43 a for actuating the steam by-pass valve SS in 
the several pressure reducing and steam shut off 
valves 32, 36, 49, 44 and 49 are de-energized. 
5 Consequently steam is permitted fo pass into 
such of the floor radiators as may Æequire steam. 
However, all floor radiators are under the domi- 
nation of the air heater controls, the relays 
42 «, 4 « and 59 a and their respective control ther- 
2o mostats 3S, 42, 4S and 59 are all connected 
through an energized closed contact !! 3 of the 
relay 22. Consequently the said relays 
S « and 59 a are deenergized and thereby permit 
the several floor heat admission valves fo open 
5 fo permit steam to enter the said radiators only 
when the air heater relay 22 a is energized closed 
and steam is being delivered fo the overhead air 
heater. 
Control circus 
30 
The several control elements shown in Fig. 6 
are shown in the positions wh!ch they will as- 
sume when the main switch 7S is closed, the out- 
side temperature is below 50 °F., the temperature 
setting of outside thermostat ]9, the cooling con- 
35 trol thermostat 23 is open at its contacts, and 
heat control thermostats 
are calling for heat. 
Under the above assumed Condition, the clos- 
40 ing of the main switch 7S closes ax energizing 
circuit through the blower !4. This circuit des- 
ignated No. I leads from positive line 76 through 
a wattage regulator 77, wire ]9, blower motor !4 
wire 79 and main switch ]S fo the negative line. 
45 The blower motor, if wfll be observed, operates 
continuously during the functioning of the con- 
trol system regardless o whether the system is 
unctioning to supply heated air or to supply 
cooled air. Another circuit designated No. 2 
5O leads rom the positive line 76 through wattage 
regulator 77 and bus conductor 
solenoid coil $9 a of relay 81 and thence through 
wires 82, 79 and switch 7'5 to the negative line 
8}. This circuit energizes the elay SA fo close 
55 ifs contact 63 and thereby closes a circuit No. 3 
for energizing the relay 22 a fo close a circuit 
through admission valve ! fo adroit steam to 
the air heater I}. This circuit leads rcm the 
negative line 76 through wire $4, resistor, 85, wire 
60 S, solenoid coil 87 o relay 22 a, wires 8 and 89, 
resistor 9} fo wire O l and thence through closed 
contact 83 of relay 81 and wire 92 to the negative 
line $8. As long as the air heat thermostat 22 
is calling for heat the said relay 22 a will remain 
65 energized io close an energizing circuit through 
the steam admission valve  6 for supplying steam 
fo the air heater !. This valve energizing cir- 
cuit is designated generally as No. 4 and leads 
from positive line 75 through wire 3, closed con- 
70 tact 94 of relay 22  and thence through the actu- 
ating solenoid 6 and wires 9S to wire  and 
thence through circuit No. 3 to the negative line 
$9. The valve !5 wfll remain open until the tem- 
perature af the thermostat 22 is sufficient fo 
75. cause its mercury column fo engage the upper 



contact. When this occurs the electrical current 
in circuit No. 3 passes direct iTom resistor 8 
through wire 97, mercm'y column of thermostat 
22 to the upper contact and thence through wire 
,$9, resistor 90, wire 9, etc., t6 the negative line 
80; thereby by-passing the electric current 
around the relay solenoid 87 so as to de-energize 
the relay 22 , whereupon the relay moves to the 
posilion to open its said contacts and thereby 
de-nerize the solenoid 95 to close the supply 
valve ! 5. 
The temperature setting of air heat control 
thermostat 22 and cooling control thermostat '23 
are preferably the saine but are capable of being 
aàjusted simultaneously up or down within a 
range of 10% The desired temperature setting 
i obtained by virtue of electricat heaters 24 and 
25 associateà with the thermostats 22 and 23. 
The energizing circuit for both heaters includes 
branches No. 5 and No. 6. The circuit through 
the heater 2 eads rom the positive line 6 
through wattage regulator and bus conductor 8 
through wire 9, variable resistor 28 and wire 99 
to a junction 0. A portion of the current then 
flows through wire !0!, resistor !82, having a 
maximum heating, value of 10 °, wire !93, elec- 
trical heater 2 and wire 0 fo the negative line 
8il. The other portion of the electrical current 
passes through the branch circuit No. 6 fo ener- 
gize the heater 25 of the cooling control thermo- 
stat 23. This branch circuit leads from j.unction 
0 through wire {1, resistor {}, having a max- 
imum value of 10% wh'e !8, electrical heater 25 
and vire 08 to the negative line 80. The vari- 
able resistor 29 bas a maximum value of 20 ° and 
the resistors 02 and 06, as belote indicated, 
bave a maximum value of 10 ° each. Conse- 
quently when all of the resistance 26 is removed 
îrom the circuit the thermostats 22 and 23 have 
a îunctional setting of 68 ° F. When all of the 
resistance 2 is included in the circuit the said 
thermostats 22 and 23 have a functional setting 
of 78 ° F. /ith the pres.nt adjustment of the 
variable resistor 26, as illustrated in lig. 6, both 
thernostats 22 and 23 have a temperature setting 
of approximately 75 °. 
The energizatlon of relay 22  also closes its 
contact !09 to close a momentary energizing cir- 
cuit for adding additional current to the heater 
24. This circuit leads from bus conductor 8 
through wire  te, closed contact 09 of relay 22, 
resistor tf! (having maximum value of 2 °) and 
wires 2 and 03 through the heater 2 and 
î.hence thrcugh wire !0 to the negative line. 
When the thermostat 22 closes at ifs upper con- 
tact, the said relay 22  is de-energized and there- 
by automatically removes the 2 ° added to the 
heater 24 t.hrough the resistor   . This cycling 
operation will continue until the temperature of 
the return ah" in duct 9 is sufficient to maintain 
the mercury column oï thermostat 22 in engage- 
ment with its upper contact. 
When the air heat control relay 22" is ener- 
gized closed ifs contact ! !3 directs electrical cur- 
rent ïrom the positive line 6 through wire !!, 
closed relay contact ! ! 3 and positive bus conduc- 
tor ! , the latter of which supplies electrical 
current for the energization oï the several relays 
-%, 2 , 6 and 59  for controlling the delivery 
of steam tlrough the several admission valves to 
the floor radiators. The relay 38  is energized by 
a circuit designated No. 7 .and leads, from the 
positive bus conductor !!5 through wire !-!, re- 
sistor ! Il, wire ! !8, relay solenoid ! !9, wire !20, 
wire 2!, resistor !22 and wires $25 and $ to 

8 
wire 9! and thence through circuit No. 3 to the 
negative line. When the relay. $8 a is energized 
the admission valve solenoids 
are de-energized and consequently permit the 
5 steam admission valve of the several radiators 
2, 28, 29 and -0 to adroit steam fo said radiators. 
As soon as tte thermostat 8 is satisfied the elec- 
trical circuit No. 7 passes directly through the 
contacts of the thermostat so as fo by-pass the 
10 electric current around the relay solenoid 
and thereby permit the relay contact !25 fo close, 
whereupon the said solenoids 
are again energized to close the ste.ara admission 
valves of the several radiators in compartment A. 
15 Similar energizing circuits are closed through the 
actuating solenoids of relays 42 ,  and 59 a to 
energize the admission valve solenoi.ds !,  and 
49, respectively. These several relay energizing 
circuits are substantially the saine as described 
'2o in connection with relay 38 and therefore are 
given the saine reïerence circuit numbers with 
the exponents b, c and d, respectively. 
The thermostat 
may bave any suitable temperature setting, for 
-°5 example 68 ° F., without the influence of electrical 
heat. However, this thermostat is provided with 
an electrical heater !2 whose energizing circuit 
No. 8 is connected through de-energized closed 
contact !2 of relay 22 . This circuit leads from 
30 the positive bus conductor 8 through wire !28, 
de-energized closed relay contact !2, wire !29, 
resistor !30, wire I-! and wire 132 to the nega- 
tire line 80. The said resistor |30 has a heating 
value of 7 °. Consequently, 7 ° of heat is added to 
35 the thermostat heater 
is de-energized. In other words, when the supply 
of steam to the air heater !0 is interrupted, 7 ° 
of heat is supplied to resistor !30 fo the floor 
heat thermotsat 38 so as to bias if towards its 
40 closed position. When the thermostats 
46 and 50 are closed, while the relay 22 a is closed, 
the relays controlled by said thermostats 
 and 50) will be closed, but when the relay 22 a 
is de-energized the relays 
45 are automatically de-energized so as fo close the 
admission valves controlled thereby. The ther- 
mostats  and 50, as belote indicated, respond 
fo the temperature oï the lounges C and D and 
may bave any suitable setting, for example 68 °. 
50 However, the thermostat 42 located in compart- 
ment B, which in the present embodiment is a 
xurses' room, is pïovid.ed with an electrical heater 
!33 and a variable energizing circuit therefor so 
that the temperature setting of thermostat 
55 may be varied, for example from 65 ° fo 80 °. The 
energizing circuit for the electrical heater !33 is 
designated generally as circuit No. 9 and leads 
from the positive bus conductor 8 through wire 
!3a, variable resistor !3, wire !3, metered re- 
60 sistance !3, having a value of 15 °, wire !38, heat- 
er 3 and wire 39 to the negative line 8. The 
variable resistor !35 has a maximum value of 15 ° 
and corresponds to the maximum value of the 
resistor !3. When the total variable resistance 
65 !3.5 is excluded from the circuit the thermotsat 
2 will have a temperature setting of 65 ° F, When 
all of the resistance !35 is included in the heater 
circuit the thermostat 42 will have a temperature 
setting oï 80 ° F. Thermostat heater $35 atso 
7O receives additional heating current through cycle 
resistor !0 when the relay 2 is energized to 
close contact !! thereof. This cycling circuit 
is designated No. 10 and leads from the positive 
bus conductor $ to wire !2, ctosed contact !! 
75 of relay 42% wire 143, cycle resistor 140 to wire 
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138 and thence through heaer 133, and wire 139 
to the negative line 80, Each rime that the re- 
lay contact 4 is closed the additional heating 
circuit is applied. Consequently, the steam is 
delivered in the form of momentary puffs into the 5 
radiator 39 when the temperature ai thermostat 
42 cornes within 2 ° of its temperature setting. 
CooIing ]unction o/ system 
As long as the outside thermostat 70 remains 10 
unsatisfied, that is to say as long as the outside 
temperature remains below 50 ° F., the relay 
remains de-energized and consequently the en- 
ergization of cooling control relay 72 cannot be 
energized. However, when the outside retapera- 15 
ture rises to 50 ° F. the thermostat 7{} is closed 
and consequently closes an energizing circuit 
through the actuating solenoid of relay 7J. This 
circuit is designated generally as No. 10 and leads 
from positive bus conductor 7{} through wire 44, 20 
resistor J45 and through the mercury column of 
thermostat 70 to ifs upper contact and thence 
through wire ! 46, relay solenoi.d ! 47 and wire  4. 
The energization of relay 7 closes a circuit No. 
11 up to the upper contact of air cooler control 25 
thermostat 23 so that when the temperature in 
the return duct 19 reaches the temperature set- 
ring of thermostat 23 an energizing circuitNo. 6 
is closed through the actuating coil of relay 72. 
This circuit (No. 6) leads from positive bus con- 30 
ductor 78 through wire 49, resistor 15{}, wire 
fo lower contact of thermostat 23, thence through 
mercury column to the upper contact of said 
thermostat and wire 152, solenoid coil 153 and 
wire 54 through closed contact 55 of relay 
and wire 15 to wire 2 and thence through cir- 
cuit No. 2 fo the negative line 8{}. The energiza- 
tion of relay 72 closes its contact J57 and thereby 
energizes the solenoid valve 15 a to open the saine 
and deliver coolant to the cooling element 3. 40 
The energization of the cooler control relay 
also closes ifs contact 58 and ther6by closes a 
circuit designated ! 2 through the electrical heater 
2 of the air heoEter thermostat 2. This circuit 
leads from the positive bus conductor 8 through 5 
wire J59, wire {}, closed contact 158, wire i6, 
rësistor 2 fo junction 3 and thence through 
heater 24 by way of circuit 5 to the negative line. 
The resistor 2 has a heat value of 24 ° so that 
the temperature setting of heat control thermo- 5O 
star 22 will be lowered 24 ° îrom ifs normal tem- 
perature setting and therefore insu_res that the 
cooler control thermostat 23 will retain control 
of the system for a substantial period of rime 
(the rime required to dissipate 24 ° of heat from 55 
heater 24) after the cooler control thermostat 
bas receded below its upper contact. If will be 
observed, therefore, that the thermostat 23 for 
controlling the functioning of the cooler 3' will 
retain its control of the system until the rem- 6o 
peraçure within the car has been lowered suf- 
ficlently to woErrant returning the control func- 
tions fo the heat control thermostat 
It will be observed also that when the system is 
performing ifs cooling function, that is to say 
when the cooler control relay 2 is energized, an 
energizing circuit is closed through the actuat- 
ing solenoids 32 , 35 , 40 , 44 and 45  of the 
several pressure reducing and steam shut off 
valves 32, $5, 40, 44 and 4 so as fo open the steam 7o 
by-pass valve 6 thereof and by-pass the steam 
direct from the chamber  around the radiator 
supply pipe 5 and into the thermostat chamber 
63, whereby the expansion of the thermostat 
rocks the lever 65 and thereby cl0ses_ the steam 

supply valve 65% The energization of the steam 
by-pass valve solenoids $2 a, $5 , 4{} , 44 and 4  
is accomplished through circuit No. 13 which is 
connected through closed contact J S! of relay 72, 
wire 82, each of the solenoids $2a, $5 , 4{}, 44  
and 48 , connected in parallel, wire 85, cloed 
contact 4 of relay 8! and wire J85 to the nega- 
rive line {}. 
I claim: 
1. An apparatus for controlling the tempera- 
ture of a plurality of compartments comprising 
an air hea.ter and an air cooler selectively op- 
erable for delivering tempered air into said com- 
partments, means defining a passage to receive 
the tempered a,ir discharged from said compati- 
ments, means including a thermostat responsive 
fo a predetermined temperature of the tempered 
air withdrawn from all of said compartments for 
controlling the effectiveness of said air heater, 
means including a cooler control thermostat re- 
sponsive to said predetermined temperature of 
said air discharged from said compartments for 
controlling the effectiveness of said air cooler, 
means for simultaneously adjusting the normal 
temperature settings of the air heater and said 
air cooler thermostats to function at the same 
temperature and comprising separate electrical 
heaters for said thermostats, a variable resistor 
and energizing circuit means for both of said elec- 
trical heaters connected through said variable re- 
sistor, a cooler control relay, an energizing cir- 
cuit therefor connected through said cooler con- 
trol thermostat, whereby said air cooler is made 
effective when the cooler control thermostat func- 
tions and takes control of the system, a second 
relay having a moveable contact in the energiz- 
ing circuit for said cooler control relay and co- 
operating with said cooler control thermostat to 
close the said energizing circuit for the cooler 
control relay, an energizing circuit for said sec- 
ond relay, and an outside thermostat interposed 
in the last mentioned energizing circuit and set 
fo function af a predetermined outside tempera- 
ture, whereby said cooler control relay is caused 
fo function when the outside thermostat and said 
cooler control thermostat are closed. 
2. An apparatus for controlling the tempera- 
ture of a plurality of compartments comprising 
an air heater and an air cooler selectively op- 
erable îor delivering tempered air into said com- 
partments, means defining a passage to receive 
the tempered air discharged from said compart- 
ments, means including a thermostat responsive 
to a predetermined temperature of the tempered 
air withdrawn from all of said compartments for 
controlling the effectiveness of said air heater, 
means including a cooler control thermostat re- 
sponsive fo said predetermined temperature of 
said air discharged from said compartments for 
controlling the effectiveness of said air cooler, 
means for simultaneously adjusting the normal 
temperature settings of the air heater and said 
air cooler thermostats comprising separate elec- 
trical heaters for said thermostats, a variable 
resistor and energizing circuit means for both of 
said electrical heaters connected through said 
variable resistor, a cooler control relay, an ener- 
gizing circuit therefor connected through said 
cooler c0ntrol thermostat, a second relay pro- 
vided with a moveable contact interposed in the 
energizing circuit for said cooler control relay and 
cooperating with said coo!er control thermostat 
fo close the said energizing circuit for the cooler 
control relay, an energizing circuit for said sec- 
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ond relay, an outside thermostat interposed in 
the last mentioned energizing circuit and set to 
function ai a predetermined 9utside tempera- 
ture, whereby said cooler control relay is caused 
to function when the outside thermostat and said 
co01er Control therrnostat are closed, and means 
effective fo automatically adjust the air heater 
control thermostat to a lower temperature set- 
ring comprising an electric conductor connected 
through an energized closed contact of the cooler 
control relay and leading fo the electrical heater 
of the air heater control thermostat fo direct 
additional heatirg current thereto. 
3. An apparatus for controlling the tempera- 
ture of a plurality of compartments comprising 
an air heater and an air cooler selectively op- 
erable for delivering tempered air into said com- 
partments, _m.eans defining a passage to receive 
the tempered air discharged from said compart- 
ments, means in.cluding an air heater control re- 
lay, an energizing circuit therefor, a thermostat 
responsive fo a predeterrnined ternperature of the 
air withdrawn fr0m all of said compartments 
for closing an energizing circuit for controlling 
the effectiveness of said air heater, means 
cluding a cooler control thermostat responsive 
fo said predetermined temperature of the air 
withdrawn from said compartments for control- 
ling the effectiveness of said air cooler, means 
for simultaneously adjusting said air heater con- 
trol thermostat and said cooler control thermo- 
stat comprising means for applying equal 
amounts of heat fo each of said thermostat.s, 
means including a relay eonnected in series with 
said cooler control thermostat, and an energiz- 
ing circuit for the relay and an outside thermo- 
stat set to function ai a predetermined tempera- 
ture fo close said relay energizing circuit a-nd 
thereby make said cooler control thermostat 
fective, means for directing an additional amount 
of heat fo the air heater contrcl thermostat fo 
adjust if fo a lower temperature setting than that 
of said cooler control thermostat, and circuit 
means effective when the air heater control 
thermostat is calling for heat to direct a small 
amount of heating current thereto comprising an 
electrical connector connecting through an en- 
ergized closed contact of said heater control re- 
lay and provided with a metered resistance there- 
in fo limit the delivery of added heating current. 
4. An apparatus for controlling the ternpera- 
ture of a plurality of cornpartrnents comprising 
an a.ir heater and an air cooler selectively op- 
erable for delivering ternpered air into said corn- 
partrnents, rneans deflning an air passage for 
receiving air discharged !rom said cornpartrnents, 
air heater control rneans cornprising a relay and 
a contrcl thermostat therefor responsive to the 
ternperature of said discharged air, air cooler 
control rneans cornprising a relay and a control 
thermostat therefor responsive to the ternpera- 
tu_re of said discharged air, means cornprising a 
flore: heat radiator for adding heat directly to 
the atrnosphere within an individual compart- 
ment, rneans for controlling the delivery of heat- 
ing rnedium to said floor radiator cornprising an 
energized closed electrically operated admission 
valve, an energizing circuit for said valve includ- 
ing an energlzed open relay, an energizing circuit 
for said relay cennected through an energized 
closed contact of the air heaer control relay, 

whereby said floor radiator control means is ef- 
fective to control the delivery of heating medium 
to said radiator only when the air heater con- 
trol rneans is energized, a thermostat responsive 
5 to the temperature of said individual cornpart- 
ment connected in shunt with the floor radiator 
control relay for by-passing the energizing cir- 
cuit around the sarne when the said individual 
compartment acquires a predetermined retapera- 
I0 ture, a solenoid supply vIve for controlling the 
delivery of heating rnedium to said radiator ad- 
mission valve and an energizing circuit for said 
solenoid supply valve connected through an en- 
ergized closed contact of the air heater control 
15 relay, and circuit means connected through the 
cooler control re]ay for adjusting the air heater 
control relay to a functional setting lower than 
that of the cooler control therrnostats, whereby 
all heating rnedium to the floor heat radiators 
20 is shut off when the air cooler control relay 
energized. 
5. An apparatus for controlling the ternpera- 
ture of a plurality of compartments cornprising 
an air heater and an air cooler selectively op- 
z;5 erable for delivering ternpered air into said com- 
partrnents, rneans deflning an air passage for 
ceiving air discharged frorn said cornpartrnents, 
air heater control rneans comprising a relay and 
a control thermostat therefor responsive fo the 
o ternperature of said discharged air, air cooler con- 
trol rneans cornprising a relay and a control 
thermostat therefor responsive to the ternpera- 
ture of said discharged air, separate floor heat 
radiators for adding heat directly to the at- 
;>,5 rnosphere within the several cornpartrnents, an 
electrically operated admission valve for each 
floor radiator, energizing circuits for the sepa- 
rate admission valves including in each case an 
energized closed relay, rneans providing ener- 
40 gizing circuits for the floor heat relays and con- 
nected in parallel relation through an energized 
closed contact of the air heater control relay 
whereby the control relays for the seversl floor 
heat radiators can be effective only when the 
4;5 air heater control relay is energized, separate 
therrnostats for the several individual cornpart- 
ments and responsive to the ternperatuxe therein 
and being in each case connected in shunt with 
the solenoid of an associated floor heat radiator 
50 control relay, whereby the energizing circuit for 
the relay solenoid of a selected individual corn- 
partrnent is shunted arotmd such solenoid when 
the indivldual compartment thermostat is closed, 
and rneans for adjusting the ternperature setting 
;5;5 of at least one of the lndivldual cornpartrnent 
therrnostats. 
TIMOTHY J. LEHAIE. 
REFERENCES CITED 
(Jo The following references are of record in the 
file of this patent: 
UINITED STATES PATENTS 

65 

7O 

,Number 
2,138,505 
2,284,764 
2,346,592 
2,478,588 
2,494,624 
2,495,861 

Naine Date 
Parks .............. Nov. 29, 1938 
Parks .............. June 2, 1942 
Lehane et al ........ Apr. 11, 1944 
Lehane et al ........ Aug. 9, 1949 
Lehane ............. Jan. 17, 1950 
Newton ............ Jan. 31, 1950 



